Target tracking with a split-beam echo sounder by Brede, Raymond et al.
Session 7: Target-strength measurement - techniques and results 
Rapp. P.-v. Rkun. Cons. int. Explor. Mer, 189: 254-263. 1990 
Target tracking with a split-beam echo sounder 
Raymond Brede, Finn Hogne Kristensen, 
.P a Haakon Solli, and Egil Ona 
Brede, Raymond, Kristensen, Finn Hogne, Solli, Haakon, and Ona, Egil. 1990. 
Target tracking with a split-beam echo sounder. - Rapp. P.-v. Rkun. Cons. int. 
Explor. Mer, 189: 254-263. 
The split-beam technique rnakes it possible to determine the precise location of a fish 
in the acoustic beam. This is a very useful feature, as it permits behavioural observa- 
tions to be conducted without disturbing the fish. A split-beam echo sounder (Sirnrad 
ES400) interfaced with a computer has been used to track fish swimming through the 
acoustic beam. Tracks of reference targets guided through the beams of split-beam 
transducers on three research vessels and the transducer used for fish-behaviour 
experiments are presented with associated beam patterns. A "best-fit" equation was 
used to represent the beam pattern measured in the tracking experiment. This was 
used to correct signal amplitudes for transducer directivity. In situ target-strength 
functions, representing the fish directivity pattern in the dorsal aspect, and three- 
dimensional plots of fish movement through the acoustic beam, are presented for 
three different gadoids. 
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Introduction Materials and methods 
The first commercially available echo sounder giving 
real-time information on fish size distributions was the 
split-beam echo sounder Simrad ES380, introduced in 
1984. The scientific version of the sounder, the Simrad 
ES400 at 38 kHz and the ES470 at 70 kHz, have, since 
they were introduced in 1985, been used for in  situ 
target-strength measurements and for analyses of the 
size distribution of surveved fish. Some results obtained 
by the application of these split-beam echo sounders 
have already been presented and discussed (Foote 
et al., 1984, 1986). 
The split-beam principle was originally described and 
discussed by Ehrenberg (1979, 1983). Its realization in 
hardware and software in the Simrad split-beam echo 
sounders has been explained in detail (Foote et al., 
1984). 
The purpose of the described experiments is to dem- 
onstrate the possibility of tracking targets throiigh the 
sound beam. It is also the aim to show how fish target 
strength and directivity can be measured as a function of 
position in the beam. 
1. Collection of data 
To demonstrate the quality of theJtarget tracking and to 
check the beam pattern of huli-mounted transducers, a 
60-mm copper reference targejlwas guided through the 
sound beam using the standard sphere calibration rig 
(Foote et al., 1986). Data are presented for three ves- 
sels, and also for the transducer used in the fish-tracking 
experimen t. 
The tracking experiments took place at a large, an- 
chored aquaculture farm at Skogsvaagen, west of Ber- 
gen. The basic instrumentation and computer were in- 
stalled in one of the accommodation rooms on the large, 
100 m2 raft carrying the automatic feeding systems and 
storeroom for the plant. The split-beam transducer was 
fixed between and below the salmon holding pens at a 
depth of 4 m to observe the free-swimming fish below 
the pens. 
Most of the fish feeding on surplus salmon food, 
sinking through the bottom of the pens, were 40-60 cm 
saithe. During the measurements, however, both cod 
(Gadus morhua) of 45-60 cm and haddock (Melan- 
ogrammus aeglefinus) of 45 and 47 cm were caught on 
hooks at the tracking depth, 20-30 m. 









